


HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepanyy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEeNbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkKeHu «CTparerun pa3BUTHS BocOouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABUIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHusl CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nporpaMme 1O XHMHUU C YY4ETOM CHenu(PuKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakkKe C y4ETOM
o0lMX 1eaed M MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBbI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpPoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBbI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuaja u oO0ycJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MEpBOHAYAIIbHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONMIEH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIIOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTMMHU HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIHMBATh MHGOPMALMIO U
NPUMEHSIThL €€ Uil TIOMOJIHEHHWS 3HAHUM, pEIICHUS WHTEINICKTYalbHBIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUIsl TOHUMAHMUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOrO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA IMYTEM OKCIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMM (akTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALNU
OOy4YaromMXcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOsieM, IOMCKa, aHaiu3a W
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CpPETHEr0 0OIIero o0pa3oBaHus, MPU OINPEACICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUsl MpeAMETa HalpaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMHU LIEJISIMU HU3YyYECHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTaBISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM



JeKaT KIIYEBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE sI3bIKa HAYKH, YCBOEHHE M TMOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX Ui MPUOOpPETCHHUS
YMEHHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKHX SBJICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeJiel U 3a/1a4 U3ydeHus
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpENoAaBaHNM XUMUM B OOJbIIed CTeNmeHH OTAAETCA  MPEANoYTEeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSIMU aKTUBHOTO IOJIyYE€HUs 3HAHUI W NMPUMEHEHMS] UX B peajbHON >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS) TOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3UYHBIX BHJIIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOIUMBIX UIi TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMHU, UCIIOJIB30BAThH
COBpeMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOU MH(POPMAIIUK XMMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYarOUIUXCSl ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO



HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAIBHOTO TTPUPOIOIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOILIEHUSI K TPHUPOJE U CBOEMY 3J0POBbIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUW IS TIPUHATHS TPAMOTHBIX pEIICHUM B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHSI»
0a30BOro0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
PEAMETHI.

OO11ee YMCcI0 YacoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HA 0a30BOM YPOBHE
cpeaHero odmero obpaszoBanus, coctaBisieT B 10 kmacce — 34 yaca (1 yac B
HEJICITIO).

COAEPKAHUE OBYUYEHMUSA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

IIpeaMer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUAIOB. Teopus CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 100KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYECKUX BeEIIECTB. lomMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBiaenne o kiaccUpUKalMu OopraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TPUBUAIbHBIE HA3BAHMS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYECKHUX BEUIECTB M MaTepualaMu Ha HX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMMCAHNE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, 00YTJIMBAaHUE U TOPEHHUE).

YraeBoaopoasl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH psa. MetaH M 3TaH —
IpOCTEHIlIMe NPEACTABUTENN alKaHOB: (PU3WYECKUE U XHUMUYECKHME CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAsl. DTWIEH U MPONHIEH —
IpOCTEHIMe NPEACTABUTENN AalKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Ankaguensl: OyrtagueH-1,3 u meTunOytaaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonmydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWCTBA (pEakUUu TUAPUPOBAHMUS, TaJOT€HUPOBAHUS, THApaTalllH,
TOpPEHUs), OJyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), NOJYyYEHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue,  uauueckue U  XuMuyeckue  ceoticmea  (peaKyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupoagHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupomHblli ra3 W HOIyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUil), mupoau3. [IpomykTel
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMs] BEIIECTB M WX IIPEBpaALICHUIL:
O3HaKOMJIEHHE C oO0pa3lamM IUIacTMacc, KaydyyKOB M PE3UHBI, KOJUICKIHH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHUE 3THUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranueckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETallJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBL. OJTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHHUE,
busznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICTIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoseka. [[puMenenune rmuueprsa U STUICHTIIMKOJIS.




®deHon: CTpOoEHHME MOJIEKYNbl, (PU3NYECKHEe U XHUMUYECKHE CBOWCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpnerunibl U kemownwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
¢u3znyecKkue U XMMHUYECKUE CBOICTBAa (pEakUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), IOJTYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbUHAs H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaLUK), TOJy4€HUE U IPUMEHEHUE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CrnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. ['muaponus
cioxHbIX 3¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanus  YrieBOAOB  (MOHO-, JHU- H
noyiucaxapubl). ['oKo3a — NpocTelimii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
runpokcugoM meau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXO0XKJICHHUE B INPUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. @otocunte3. pykTo3a Kak U30Mep IIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie monuMmepbl. CTpoeHue Kpaxmaina H
Henono3bl. PU3MUecKue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAauECTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJcHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAaUE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJIEUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuétHrble 3amaun.

Bbluncienuss 1Mo ypaBHEHMIO XHWMHMYECKOW peakuuu (macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coequHeHus. Ousnyeckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHus. [lepBruuHas,
BTOpPUYHAsi U TpPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaKLUU Ha OEJIKH.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
HAOJI0/ICHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC PEaKLUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WU MX IPEBPAILCHUIA:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXIpPEeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KilaccUu(UKaIMs, NMepUOJUYHOCTh, HAOIIOACHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®duzuka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKHU, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbI€, TOILIMBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTH, OCHOBBI PAallMOHAJIBHOIO MHUTaHUS,
MOIOIIUE CPENICTBA, JEKAPCTBEHHbIE U KOCMETUUYECKHE MpenapaTsl, MaTepHallbl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

[IJTTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yiIbTaTaM OCBOCHHS
OoOydJarolmMuMHUCs TpPorpaMM CpeAaHero o0Oimero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKHN TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMM CPEIHETO OOIIero
0o0pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIIbHOCTHBINA MTOAXO.



B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeIMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o01miero o0pa3oBaHMsI BBIJICTICHBI CICAYIOMIAE COCTABIISIONINE:

OCO3HaHME OOYYaIOIUMUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEIEIICHHIO;

HaJIM4YKMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaroluXxcsi PYKOBOJCTBOBAThCS B CBOEH
JESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1ETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHsD JOCTUTaloTCA B
€INHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWJIaMH  IOBEIEHHUS, CIOCOOCTBYIOILIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
C(OPMUPOBAHHOCTh OIbITA T[O3HABATEIBHOM W TPAKTHUUYECKON NEeATEIbHOCTH
oOyyaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUaX MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUeOHOU A TENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

yB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS] HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U MPAKTHKOB;



UHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUUECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3InyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY WHIUBUIYAJIbHOW TpPAaeKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PA3HOTO OTHOLICHHUS K NPUPOJIE, KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pELIEHNs BOMPOCOB PAllMOHAIBHOTO PUPOIOIOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUSITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUS 00 OKpYKarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHHs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37IaHMU HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEHICHUH II100aIbHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKM KOM(OPTHOM JKM3HM KaKIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JieJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

WHTEpeca K O3HAHUIO U UCCIIE0BATEIIbCKON AESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MertamnpeaMeTHbIe Pe3ysIbTaThl OCBOCHHS YY4EOHOTO MpeaMeTa «XUMUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:



3HAQYMMBbIE  JUIS dbopMUpOBaHHUS ~ MHUPOBO33pEHHUS  OOy4aroUIuxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe TOHATHSA, OTPaKaroIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIEPUMEHT U JIpYTHUE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbLHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOru4YecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPHW OCBOCHUW 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTAHABIMUBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUS:



BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaKkuuu;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, IPUMEHEHUIO pPa3JIudHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcel MHTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (OopM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOIl TeMbl B XOJI€ AUAJIOTa WU/UIU
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIAEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOIbI



[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM MYyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISTh CBOK IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpefensdas €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLUSX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIE€ATENBHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHUSI Kypca «Opranuyeckas XUMHS»
OTPaXKaroT:

chOpPMHUPOBAHHOCTh  NIPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI pEIICHUS] TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpaImEéHHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN CKeneT, (yHKIMOHANbHAS TPYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YII€BOAOPOIBI,
KUCJIOPOJI WU a30TCOAEPKAIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa, 3aKkOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHUMHWH, MHUPOBO33PEHUYECCKUE 3HAHUS,
JIeXKAIME B OCHOBE TMOHUMAHMUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCITOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
ONMCAHUU COCTABA, CTPOEHHUS U MPEBPAICHUN OPraHUYECKUX COCIUHEHMUIA;



c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BATh XWMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITHICH, MPOTWIICH, alleTUJICH,
STWJICHTJIMKONb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHAsI
KHCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0Ta, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH TIIOJOKCHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

cOPMHPOBAHHOCTh  YMEHHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metmunOyraauen-1,3, OeH30JI, METAHOJ, ATAaHOJ, STHUJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTHI, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIFOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KUCIIO0Ta), WILTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(QTh, NTPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MepepabOTKU WU
MPaKTUIECKOE IPUMECHEHHUE TIPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB MJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUU BEIIECTB U
XUMUYECKUX SBICHHUN (HAOIIOICHNE, N3MEpPEHNE, SKCIICPUMEHT, MOJCIIMPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUUYECKHE 3HAHUS IS TPUHATHS pEIIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
PUMEHEHUEM;



c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MPAaBUJIA MOIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyJOBaHMEM, a TaKXkKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHWI IJIAHUPOBAaTh M BBINOJHATE XUMHYECKHUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHHHU, ITOTYUYEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KayECTBEHHbIE pPEAKUHWHU OPraHUuYeCKHX
BELIECTB, JCHATypalus OEJKOB NpU HarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBUM C NPAaBWJIAMU TEXHUKHM OE30MAaCHOCTH IMpU OOpalleHUH C
BEUIECTBAMH U J1a0OpaTOPHBIM OOOpPYAOBAHMEM, MPEACTABIATh pPE3YJIbTAThI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peakuuii 1 GOpMyJIUPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TIpaBWJia  SKOJOTHYECKHU
LEJeCO00Pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEW INPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTh BO3JICHMCTBHSI HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMasl cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUs] HMX BPEAHOrO BO3ACHCTBUS HA OpraHu3M
YeJI0BEKa;

U1 00y4aroUuIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadueHuit JI. bpaitnsg mis 3anucu XUMMHUYECKUX

dbopmyt.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaunMeHnoBanue KoanuecTBO
JJ1eKTPOHHBIE (U (PPOBbIE)
Ne i/ pa3aesioB U TeM 4acoB
o0pa3oBaTe/bHbIE PeCypChl
NMPoOrpaMmblI Bcero

Pa3nes 1. Teopernueckue 0OCHOBBI OPraHNYeCKOH XUMHUH

[Ipenmet oprannyeckoi
xumuu. Teopusi CTpoeHUS

1.1 OpPTraHUYeCKUX 3
coenquHeHuit A. M.

byrneposa




Hroro no pazneny

Pa3zgen 2. YrieBoaopoabl

51 IIpenenbubie 5
YTII€BOAOPOABI — AJKaHbI
HenpenensHueie

2.2 YIJIE€BOAOPOMABI: aJIKEHHI, 6
QJIKA/IMCHBI, ATKUHBI

53 ApomMarnueckue 5
YIIEBOIOPOABI
[IpupoHbIE HCTOYHUKHU

24 YIIEBOIOPOAOB U UX 3
nepepadoTka

Hroro mo pazueny 13

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Cruptel. @enon 3
Anpneruasl. KapOoHOBBIC
3.2 KUCHOThI. CJIOKHbBIE 7
3¢hupbr
3.3 VYriaeBoasl 3
Hroro mo pazueny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus1

AMUHBI. AMUHOKHCIIOTBHI.

4.1
benku 3
Hroro no paszneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
51 [Tnacrmaccel. Kayayku. 5
Bosiokna
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB 34
[10 ITIPOT'PAMME
IMOYPOYHOE IIVNTAHUPOBAHHE
10 KJIACC
KosmuectBo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uugposbie
n/n U3YYeHHs oOpa3oBaTe/ibHbIE
Bcero
pecypcsl
1 [IpeameT opranuveckoit 1 04.09.2024




XHMHH, €€ BO3BHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHUYEeCKUX COCIUMHEHUHN
A. M. byrneposa, eé
OCHOBHBIE I10JIOKEHHUS

11.09.2024

[IpencraBnenue o
Kiaccuukanum
OpPTraHUYECKUX BEIIECTB.
Howmenxknarypa
(cucrematuyeckas) u
TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEILECTB

18.09.2024

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKHIT

paa

25.09.2024

MeraH u 3TaH —
MPOCTEUIIINE MPEICTABUTEIN
AJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

OTUJEeH U NPOIUIEH —
MPOCTEUIIINE NTPEICTABUTEIN
AJIKEHOB

02.10.2024

09.10.2024

16.10.2024

[IpakTnueckas padora Ne 1.
«Tomyuyenune >3TreHA U
M3y4YEHUE €r0 CBOMCTB)

23.10.2024

10

11

12

Anxanuensl. byraguen-1,3
1 MeTIIoyTaauen-1,3.
[TonyyeHnne CHHTETUYECKOTO
Kay4IyKa U pe3WHBI

ATIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneTnsieH — npocTenmmn
MIPe/ICTaBUTENb aJTKUHOB

Brruncnenus no ypaBHEHUIO
XUMHUYECKON PEAKINN
ApeHbl: 6EH30J1 U TOTYOII.
ToKCHYHOCTB apEHOB

06.11.2024

13.11.2024

20.11.2024

27.11.2024

13

T'enetnyeckas cBsI3b
YTJIEBOJIOPOJIOB,
MPUHAJISKAIINX K

04.12.2024




Pa3JIMIHBIM KJIacCaM

14

[TpupogHbIE HCTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIHBIN
ra3 U MOIyTHbIC HeTSIHbIC
rassl, HeTh ¥ MIPOIYKTHI €&
nepepadboTKu

11.12.2024

15

[TpupoHbIE HCTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 U MOIyTHbIC He(TSIHbIC
rasbl, He)Th ¥ MMPOIYKTHI €&
nepepadboTKu

18.12.2024

16

17

KonTponbnas pabota mo
paszaeny «YTJIeBOAOPOABI»
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOIL
Bogopoanas cBsi3b

25.12.2024

15.01.2025

18

MHOroaroMHsble€ CIIUPTHI:
STWJICHIJINKOJIb U MINLEPUH

22.01.2025

19

@DEeHOJI: CTPOEHUE
MOJIEKYJIbI, PU3UYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

29.01.2025

20

21

Anpaeruabl: hopManbaeru
U anerajabaerun. ALeToH
OIHOOCHOBHBIE TIPE/IETbHbIE
KapOOHOBBIE KUCITIOTHI:
MypaBbUHAs U YKCYCHas

05.02.2025

12.02.2025

22

[IpakTnueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

19.02.2025

23

CreapuHoBas 1 OJIEMHOBAs
KHCJIOTHI, KaK
IpeACTAaBUTCIIN BBICHIUX
KapOOHOBBIX KUCIOT

26.02.2025

24

25

MpbIa Kak COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, UX
MoOIOlIIee ACHCTBUE
CroxHble 3(upbI Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCIOT. [ Maposn3 CIoKHBIX
a¢upoB

05.03.2025

12.03.2025

26

Kupsl: runponus,
IIPUMEHEHHUE,

19.03.2025




OuoJIOrn4ecKas poJib KHUPOB

27

VYraeBojsl: cOCTasB,
Kiaccuukanus.
Baxneiimune
MPEJCTaBUTEIIN: TIIOKO03a,
¢bpyxTO3a, caxaposa

02.04.2025

28

29

30

Kpaxman u nemironosa kak
MIPUPOJIHBIE TOTUMEPHI
KonTponbhas pabota no
pazneny
«Kucnopoaconepxaiiue
OpPraHUYECKUE COSTUHEHUS
AMUHBI: METUJIAMHH U
aAHWINH

09.04.2025

16.04.2025

23.04.2025

31

AMWHOKHCIIOTHI KaK
amMm(oTepHbIe OPraHNYECKUe
COCJIMHCHHS, UX
OMOJIOrMYECKOE 3HAUYECHHE.
IlenTuasl

30.04.2025

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

07.05.2025

33

34

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OcCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

14.05.2025

21.05.2025




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenner

» Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MIOYPOYHOE TUIAHUPOBAHUE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

oubmmoreka [{OK



